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organized and incorporated in January J 946 for the purpose of de- 
veloping and monufacturing cathode ray osciiloscopes, T/ie owners a// 
had exfensfve warWme e/ecfronJc expenence, in either miUfary or oVifidn 
capacities. Ail hold active supervisory or engineering positions in the or- 
ganization. 

in reviewing this backlog of experience^ a large portion of which 
pertained to oscil/oscopes^ if was felt that a valuable contribution could 
be made m fhis field. This decision has been sfrengfbened by the passage 
of time^ and by the exceptional response of science and industry to the 
efforfs fbof have been put forth. 

The primary interest of Tektronix is the furfher deve/opmenf and im- 
provement of the oscilloscope, not only as a '' quality observation * device 
but, mcrea singly, as an accurate tool capable of precise quantitative meas- 
urements of time and amplitude. All present efforts are toward accom- 
plishment of this goal, ond any other Tektronix instruments have been 
developed for the purpose of supplementing and augmenting the opera- 
tion of the oscilloscope* 




CATHODE-RAY OSCILLOSCOPES 

Every Tektronix Oscilloscope is, from its incep- 
tion, considered to be a specialized extension of 
tfie operator’s senses. It is engineered not only 
to the highest standards of electronic circuit de- 
sign, but arranged for maximum operator effi- 
ciency. Each instrument is built to conform to the 
distinctive Tektronix “look ” os well as to strict 
standards of instrument design and layout. 







TYPE 511AD 

CATHODE-RAY 

OSCILLOSCOPE 



GENERAL DESCRIPTION 

The Tektronix Type 511 A Cathode Ray Oscilloscope is a 
moderately priced portable instrument utilizing o 5" tube. 
The Type 5 1 1 A Is similar to its predecessor, Type 511 except 
that it now incorporates a regulated power supply and the 
weight is reduced to 50 pounds. 

Its continuously variable triggered sweep circuit synchronizes 
readily with frequencies as high as 10 megacycles, thus extend- 
ing oscillographic methods info the broadcast and medium 
frequency communication bonds. The combination of a wide 
range of triggered sweeps and the excellent transient response 
of the verticol deflection system, mokes possible the obesrva- 
tion of a wide variety of pulses and other non-sinusoldol 
waveshapes. 

Both time and amplitude calibrations are provided, per- 
mitting quantitative measurements. 

VERTICAL DEFLECTION SYSTEM 

The Type 51 I A is equipped with a very flexible vertical 
deflection system capable of amplifying or attenuating, os 
necessary, a wide range of woveshapes. Some of the more 
important features ore: 

Input Channel Selector — Since the best amplifiers have 
their limitations, it is desirable to use the minimum number of 
stages which will give the necessary gain. To make it convenient 
to do this a switching system is employed which connects the 
SIGNAL^ INPUT binding post to the deflection plates in four 
ways; directly, via a coupling condenser, or via a one or two 
stage amplifier. This gives the Type 51 1 A three basic sensiti- 
vities: .25, 2.5 and 25 V per cm. The input impedance of all 
channels is maintained equal within 1%, making possible the use 
of the some RC compensoted attenuator for any position of 
the INPUT CHANNEL SELECTOR. 




Input Attenuator — An RC compensated attenuator with 
ratios of 1, 2, 4, and 8 provides sensitivities between those 
which ore made available by the INPUT CHANNEL SELECTOR. 
Since the attenuator is usable on oil positions of the INPUT 
CHANNEL SELECTOR, sensitivities ranging from .25 to 200 V 
per cm ore available. The design of the attenuator is such that 
its input impedance is the same as that of the oscilloscope alone. 
Thus, the input impedance of the Type 51 1 A is always the 
same regardless of the control settings. 

Wideband Amplifier ^The vertical omplifiers in the 
Type 51 1 A ore designed to provide optimum transient re- 
sponse consistent with reasonable goin and image size. Both 
high and low frequency compensation is employed. 

The high frequency compensation of each oscilloscope is 
adjusted by observing a one megacycle square wave having 
a rise time of .02 microseconds. When the compensation Is 
adjusted to provide the optimum rate of rise without overshoot 
a very smooth response curve is obtoined, being only 3 db 
down at 10 megacycles with one stage, and 3 db down at 8 
megacycles with two stages. (Rg. 1.) 

The low frequency compensation of each stage is adjusted 
to produce the flattest top on a 60 cycle square wove. When 
properly adjusted, the tops are flat within UL3%. (Fig. 2.) 




L 1 nieBQcycle iquare WQva. Fig. 2. AO cycle tqixore wave, 
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A cathode follower precedes the output stage to permit the 
use of a low impedance gain control, thus providing con* 
tmuously vorioble attenuation between the steps of the input 
ottenuaton 

Signal Delay Network — If it is desired to observe the 
front of a pufse which is being used to trigger the sweep, a 
delay must be inserted in the signal chonneL This moy be 
occomplished by the use of the 24 section Tektronix Type 
1 -AD-25 delay network. This delays the signals .25 micro- 
second without oppredobly offecting the pulse shape. All 
necessary mounting holes are drilled in the Type 5 1 T A chassis 
so that incorporation of the network may be accomplished by 
the owner at any time. When the delay network is not needed, 
it may be removed by means of a panel switch. If the delay 
network is installed at the foctory, the oscilloscope is desig- 
nated Type 51 1-AD, 

Probe--Since the input impedance of the Type 51 1 A is 
the same for any position of the controls it is possible to de- 
crease the loading on the circuit under observation by the use 
of an RC probe. The probe furnished with the instrument in- 
creoses the input impedance from 1 megohm shunted by 40 
mmf to 10 meghoms shunted by 14 mmf, introducing an attenua- 
tion of ten. 

HORIZONTAL DEFLECTION SYSTEM 

One of the most important features of the Type 5 1 1 A Is its 
very versotile sweep system. The sweep generator used em- 
ploys a commerciof odoptotion of widely used radar circuits. 
A brief description of its more important points follows^ 

Triggered Sweep — A continuously variable, linear, trig- 
gered sweep, covering the range of .01 sec/cm to .1 micro- 
sec cm, is available for the first time in a moderately priced 
oscilloscope. With this type sweep, the beam is cut off in its 
normal rest position at the left side of the screen until it is 
turned on and released by an external trigger signal or by the 
waveshape under observation. It then moves across the screen 
at a speed determined by the setting of the SWEEP RANGE 
and SWEEP SPEED MULTIPLIER controls. At the end of the 
sweep, the beam is cut off and rapidly returned to the left 
side of the screen to await another trigger. This type circuit 
enables the operator to vary the sweep speed without up- 
setting the synchronism as is inevitable with a conventional 
sawtooth or recurrent sweep. 

The use of a wide band trigger amplifier permits the sweep 
to fa a readily synchronized with sine waves of frequencies os 
high as 10 megacycles or pulses as short as .05 microsecond. 
Fig. 3 illustrates the excellent linearity of even the fastest 
sweep and the ability to observe high frequency signals. When 
triggered by a sharp pulse, the sweep is started and the 
cothode ray tube is unblanked in less than .1 microsecond. 




Figi, ID n>eg^scycl« iine wow. 



Recurrent 5weep--lf it is desirable to have a sweep 
without the necessity of providing a trigger, o conventional 
sawtooth sweep may be obtained merely by readjusting the 
SWEEP STABILITY control 



Single Trace Sweep — The triggered sweep in the Type 
51 1 A inherently provides for single sweep operation. Single 
sweeps can be triggered either by pulses or by grounding 
the TRIGGER INPUT binding post with a mechonical switch. 

Trigger Selector— The TRIGGER SELECTOR switch en- 
ables the sweep to fae started by either positive or negative 
triggers from on external source, from the signal via the 
vertical amplifier, or from the 60 cycle line voltage. 

Collbrcited Sweep Speeds — The time in microseconds 
for the sweep to cross the ruled portion of the graticule con 
be determined with an error of less than 5% of full scale 
reading by multiplying the SWEEP RANGE setting by the 
readings on the SWEEP SPEED MULTIPLIER dials. 

Sweep Speed Magnifier^ — A control on the panel allows 
any selected 20% of the sweep to be amplified five times and 
thus expanded to cover the entire trace. (Figs. 4, 5.) This is 
especially useful in examining widely spoced waveshapes such 
as television sync, pulses. 
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Externcil Sweep— The EXTERNAL SWEEP INPUT binding 
post is connected to the horizontal deflection plates via the 
EXTERNAL SWEEP ATTENUATOR and a one stage push-pull 
amplifier. The entire system is DC coupled, permitting the use 
of very slow sweeps. 

OTHER FEATURES 

Deflection Polarity Switch — -To increose the undlstorted 
deflection when observing pulses of a particular polarity, pro- 
vision is made lo move the operating point of the push-pull 
output amplifier from its normal position to one which allows 
almost the entire output swing to be utiliied in either one 
direction or the other. 

A three-position lever-type switch mounted ot the rear of 
the Type 51 1-A and 511 -AD permits the operating bios on 
grid No.l of VI 9 to be varied. With the switch set at the 
center (normal) position, the bias applied to Vt9 is equal to 
the bias of VI 8, resulting in balanced operation and equal 
upward and downward undistorted deflection of the trace. 

if it is desired to observe pulses, the switch should be set in 
either the upward or downward position, corresponding to 
the deflection of the image on the cathode roy tube. In the 
upward position, the bias of VI 9 ts increased, resulting in 
decreased output of VI 9 and increased output of VI 8, thus 
permitting greater undistorted upword deflection. These con- 
ditions are reversed when the deflection polarity switch is in 
the downward position. 

Regulatad Rower Supply— All DC voltages including 
the accelerating potential for the CRT are obtolned from an 
electronically reguloted supply. Sweep speed, vertical deflec- 
tion sensitivity and Image brightness are unchanged by line 
voltage variations from 105 to 125 volts. The image stability 
thus obtained saves many hours of engineering time when 
quantitative measurements are being mode. 

Voltage Calibrotton — A 60 cycle sine wave calibrating 
voltage is provided to measure by comparison the amplitude 






of the woveshopes under observation. This is continuously 
variable, by means of a calibrated potentiometer, from 100 
millivolts to 10.0 volts peak to peak, in three ranges. 

Illuminated Graticule — An illuminated graticule aids in 
the measurement of amplitude and duration of waveshapes 
being observed. By edge lighting the graticule, ftne red lines 
are visible, jvhich do not obscure the tube trace, A color filter 
is provided to Increase the contrast of the trace when viewed 
in brightly lighted rooms. 

Deflection Plate Connections— Although a signal can 
be supplied directly to the deflection plates from the front 
panel, a side panel is provided which allows the use of short 
leods to provide a low capocity direct connection to all plates. 

Output Waveshopes — The sweep sawtooth, and positive 
and negative square wave gate pulses, having the same dura- 
tion as the sweep, ore available on the front panel, 

CRT Cathode Connection (Z Axis)— A binding post is 
provided on the panel for the purpose of receiving blanking 
pulses or brightness time markers, etc, 

CONSTRUCTION 

The Type 51 1 A is constructed of the highest quality ma- 
terials throughout. The three chassis, metal framework, case and 
front panel are oil made of light, strong, electricoNy welded, 
aluminum alloys. As can be seen in Fig. 6 the various chassis 
ore supported In a frame making possible a compact instru- 
ment with all components readily accessible. 

Satin finished oluminum with photo etched lettering rs used 
for the front panel, A light gray baked wrinkle finish is used 
on the cabinet. 
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CHAftACr£R/ST/CS 

Signols Observoble — Sine waves, 10 cycles to 10 me. 
Pulses, .1 microsecond to 1 50 sec. 

Sweep Circuit— Hard tube type, either triggered or re- 
current as desired. 

Sweep Speeds — Continuously variable, ,1 sec to 1 micro- 
second for a sweep length of 10 cm. 

Trigger Requirements — .5 to 50 V (peak) sine wave, 
or pulses as short as ,05 microsecond. 

Sweep Lag — ,1 microsecond, max. 

Sweep Magnification — 5 times indkoted sweep speed. 

External Sweep Input— DC coupled via 100 K pot, and 
sweep amplifier. Maximum deflection sensitivity, 1.6 V per cm. 
DC or peak to peak AC. 



Input Attenuotor Ratios— 2, 4 and 8. An additional 10 
times avaiiable by use of PROBE. 

Vertical Deflection Sensitivity— 

(peok to peak}. 

Without omplifrer, 25 V per cm. 

With 1 stage, 2.5 V per cm. 

With 2 stages, .25 V per cm. 

Input Impedance— 1 meg. shunted by 40 mmf 
PROBE, 10 meg. shunted by 14 mmf. 

Vertical Amplifier Bandwidth — 

(3 db down from 1 me response) 

1 stage, 5 cps to 10 me, 

2 stages, 5 cps to 8 me, 

Verticol Amplifier Transient Response- 
Rise time (10% to 90%): 

1 stage, microsecond,' 

2 stages, .05 microsecond. 

Calibrating Voltage — Line frequency (50-60 cps}. Three 
ranges, 0-1, 0-10 ond O-lOO V peak to peok. Accuracy 
5% of full scale. 

Waveforms Available — Sweep sawtooth, positive and 
negative gates, 

CRT Cathode Connection — Via ,1 mfd condenser, 
RC = .012 sec. 

Cathode Roy Tube— A Type 5CPA tube is used with ac- 
celerating potential of 3 kv A P-1 screen is normally supplied, 
with P-7 or P-1 1 screens optional at no oddltional cost. 

Power Requirements — 105-125, 210-250 volts, 50-60 
cycles, 240 watts. 

Weight — 50 pounds. 

Dimensions — 15V2" high, 12Vi^^ wide, 21 deep. 



Vocum Tube Complement 




Trigger Phose Splitter 


6AC7 


Trigger Amplitude Control 


6AG7 


Trigger Coupling Diode 


6AL5 


Multivibrator 


6AC7 


Multivibrator 


6AG7 


Unblonking Limiter and sweepmagnifler 


DC restorer 6AL5 


Unblanking Cathode Follower . 


. 6C4 


Gate Output Phase Splitter . 


6C4 


Sweep Generator .... 


. 6AG7 


Sweep Output Cathode Follower 


6C4 


Sweep Magnifier .... 


. 6J6 


Sweep DC Restorer .... 


6AL5 


Sweep Amplifier ... 


. 2-6AU6 


Sweep Voltage Regulator . 


6C4 


Video Amplifier, 1st Stage 


6AG7 


Video Amplifier, 2nd Stage . 


2-6AG7 


Video Amplifier, Gain Control Cathode 


Follower . 6AG7 


Low Voiioge Rectifier .... 


2-5V4G 


Low Voltage Regulator 


. 6AS7G 


Low Voltage Regulator Amplifier 


6AU6 


Voltage Reference .... 


5651 


Sweep Supply Rectifier 


6X4 


Sweep Supply Regulator . 


6AQ5 


Sweep Supply Regulator Amplifier 


6AU6 


High Voltage Supply Oscillator 


6AQ5 


High Voltage Supply Rectifier 


2-1B3GT 


Bias Rectifier ...... 


6X4 


Bias Regulator ... 


VR150 


Cathode Ray Tube 


5CPA 



Price Type 511A $795*00 f,o.b. Portlond, Oregon 

Price Type 511 AD $845.00 f.o.b. Portland, Oregon 





TYPE 512 
CATHODE-RAY . 
OSCILLOSCOPE 



GENERAL DESCRIPTION 

The TEKTRONIX Type 512 ho portable precision lab- 
oratory instrument incorporating direct coupled amplifiers 
throughout. Its sensitivity of 5 mv/cm DC and sweeps as 
slow as *3 sec/cm solve many problems confronting work- 
ers in the fields where comparatively slow phenomena must 
be observed* The vertical band width of 1 me at maximum 
sensitivity (2 me at lesser sensitivity) and sweeps as fast os 
3 microsec*/cm make it an excellent general purpose oscil- 
loscope as well, 

VfRTJCiU DEFUenON SYSTEM 

Direct Coupled Amplifier — A high-goin direct- 
coupled wide-band vertical amplifier provides for observa- 
tion of an extremely wide range of wave forms* The am- 
plifier is divided into two sections^ a pre-amplifier and an 
output amplifier, each having two push-pull stages* Both 
sections ore used only in the three most sensitive positions 
of the vertical deflection sensitivity control, i,e. 5 to t50 
mv/cm. In the first five positions, with only the output 
amplifier in use, a bandwidth of 2 me is available* Be- 
cause of the requirements of fow drift, hum, grid current, 
etc., the bandwidth of the pre-amplifier is limited to T me 
by the available tubes. As in all Tektronix instruments, 
primary emphasis is placed on obtaining excellent tran- 
sient response rather than flat sine wave response. Each 
oscilloscope is adjusted for optimum transient response, 
with sine wave measurements made as an additional 
check. Since it is frequently desirable to observe only the 
AC components, a switch on the front panel permits op- 
tional insertion of coupling capacitors* To insure stabitity 



when operating as o DC amplifier, the heaters of the 1st, 
2nd, cothode follower and 3rd stages are supplied by di- 
rect current from on electronically regulated power supply. 

Bald need Differential Input Extreme versatility 
of input is provided by a differential amplifier which per- 
mits optional single ended or push-pull input. In the push- 
pull connection the differential feature minimites effects 
of the in-phose components* At full gain of the amplifier, 
one volt of in-phase signal will produce less deflection 
than 5 mv applied between the inputs. The differential 
input also provides a ready means of mixing two signals 
without interaction or frequency discrimination. 

The Type 512 Oscilloscope permits full cycle observa- 
tion of frequencies as low as 1 /3 cps or of pulses as long 
as 3 sec* It can be synchronized with frequencies of at 
leost 1 me or higher, and pulses of as short as 1 jt^sec will 
trigger the sweep* 

Sensitivity Cantrol Two controls ore provided to 
enable the Type 512 to display a wide range of signal 
amplitudes. The vertical deflection sensitivity control inserts 
RC compensated attenuators and simultaneously removes or 
inserts the pre-amplifier as necessary to provide eight de- 
grees of sensitivity in steps of approximately three times. 
The second control Is a low impedance potentiometer in a 
cathode follower circuit giving continuous attenuation to 
fill in the steps, AN attenuotors are in balanced parrs on 
both sides of the push-pull amplifier. 

Direct Cennectien to Deflection Plates — Since it 
is often desirable to make a low capacity, direct connec- 
tion to the deflection plates, terminals are accessible ex- 



ternaily through a side ponef In the case. The terminals 
are of the banana jock type, being Inter-connected with 
jumper plugs. 

Probes The Type 512 is supplied complete with 2 
probes on 42-inch cobles. The probes have an attenua- 
tion of ten and on input impedance of 10 megohms with 
o capacify of approximately 14 mmf, 

HORIZONTAL DCFLICTION SYSTEM 

Sweep Generator The Type 512 employs a 
screen-coupled phantastron as the basic sweep generator. 
An adoptatlon of a circuit developed In England during 
World War II, it Is similar to the well known "bootstrap" 
circuit used fn the United States in radar oppfications. One 
of the important differences Is that the output is taken 
from the plate, rather than from the cathode circuit, doing 
away with the necessity for a floating power supply be- 
tween the grid and cathode. 

The circuit is copable of excellent inherent linearity, 
which makes It Ideal for precision sweep generation. It Is 
additionally useful because the positive screen pulse is 
avotlable for operating the blanking circuits. 

Sweep Amplifier — The sweep amplifier, which Is 
direct-coupled, provides the 350 v swing necessary to de- 
flect the electron beam from one side of the CRT screen 
to the other. A constant overage potential at the deflec- 
tion plates is maintolned by the balonced output of 
the stages — to prevent defocusing the spot os It moves 
across the screen. The gain of the amplifier can be ad- 
iusted by an Internal control to compensate for variations 
In cathode ray and sweep amplifier tubes. 

External Sweep Input — A front panel binding post 
permits connection of external sweep generators to the 
Type 512 via o continuously variable attenuator and the 
direct coupled push-pull sweep amplifier. The maximum 
sensitivity is 1 .5 v/cm. 

Sweep Time Calibration To minimize the need 
for timing markers, the instrument Is adjusted at the fac- 
tory to provide an accuracy of sweep timing well within 
5%, Two controls are provided, o ten position switch and 
o carefully calibrated potentiometer which provides ap- 
proximately 9 inches of logarithmic scale per decade of 
sweep range. Convenient and accurate time determina- 
tions of observed phenomena are thus facilitated. This 
accuracy is made possible by the use of stable precision 
components and electronically regulating all DC voltoges 
— including the CRT accelerating potentials- — ogalnst fine 
voltage variations. 

Sweep Magnification Frequently It Is destroble 
to examine more closely a portion of a waveform which 
occurs at such a time on the trace that observation at a 
faster sweep rate is not feasible or possible. The sweep 
magnifier permits convenient 5X magnification of any 
desired 20% of the sweep. The accuracy and linearity 
of the main sweep Is retained by the use of a separate 
sweep generator which consists of o modified “Miller 
rundown" circuit. 

Trigger Selector — The trigger selector switch en- 
ables the sweep to be triggered from an external source 
Of by the signal being observed, ft thus permits the ob- 



servation of a randomly occurring phenomenon or a single 
pulse. By a slight readjustment of the sweep stability con- 
trol, a recurring sawtooth of extremely stable frequency 
characteristic is obtained. The sweep can also be synchron- 
ized with the power line frequency. 

Carrier Blanking Becouse of the slow sweeps and 
long waiting periods possible with the Type 512, conven- 
tional capacity coupled blanking of the CRT is unsatisfac- 
tory, To overcome this difficulty, the positive waveform 
from the screen of the sweep generator Is used to control 
the operation of an RF carrier system which conveys the 
blanking voltage to the grid of the CRT during the flyback 
and waiting period of the sweep generator. Thus, when 
the CRT is unblanked, Its grid bios is uniform regardless 
of the sweep time or repetition rote, 

ADDrnON4L FEATURES 

Amplitude Calibrator * Amplitude calibration Is 
accomplished by means of a comparison 1 kc square wove 
v/hose amplitude Is continuously variable in nine ranges, 
from 5 millivolts full scale to 50 volts full scale. Two scales, 
0-5 and 0-15 are provided on the dial of the output 
potentiometer. Accuracy of measurement exceeds ±5% 
of full scale. When the Type 512 1$ used direct coupled, 
the reference side of the square wave remoins fixed as the 
amplitude Is varied. A choice of upward or downward 
deflection Is available. Besides performing its primary 
function of amplitude calibration for the oscilloscope, the 
1 kc, square wave Is available for checking the adjustment 
of the RC attenuators and probes Incorporated In the video 
deflection system and for external use os a test signol for 
adfustment of other RC often uators, measurement of am- 
plifier gain, etc. 

Edge-Lighted Graticule — * The CR tube face is cov- 
ered by a plastic edge-lighted graticule having scribed 
reference lines marked off In centimeters. These lines ap- 
pear in a color complementary to thot of the color filter 
which Is used to improve the trace contrast under high 
ambient fight conditions. 

If the vertical omplifler Is set to a known sensitivity, volt- 
age reodings of any portion of o waveform can be ob- 
tained directly from the illuminated reference lines. Time 
durations can be read In a like manner as the sweep 
tIme/cm Is known from the setting of the sweep time dial. 

Delayed Trigger — To provide a trigger for pulse 
generators, nerve stimulators, etc., whose effects are to be 
observed on the Type 5 1 2, a delayed trigger pulse can 
be made to occur at any point on the sweep. The position 
of the pulse on the sweep remains fixed as the sweep 
time Is varied* 

Sweep Output To facilitate operation of external 
cathode ray or time delay equipment, the sweep wave 
form is made available at a front panel connection. The 
output Is taken from a cathode follower circuit. In order 
that the sweep generator might be isolated from any 
effects caused by the external load. 

Positive Gate — In the observation of certain phe- 
nomena which occur in a random manner, it frequently 
is desirable and necessary that auxiliary equipment op- 
erote only for the duration of the sweep. A positive gating 



voltage, which Is obtained from the screen oi the phanta- 
stron, is available for the control of this type of operation. 
Isolation circuits prevent the external load from interfering 
with the operation of the sweep generator. 

Intensity Modulation Frequently a waveform is 
of such complexity that timing or marking pulses cannot 
easily be observed when superimposed on it. An RC 
coupling network provides for introducing blanking or 
brightening pulses to the cathode of the CRT, thus per- 
mitting Intensify modulation of the trace. 

Cathode Ray Tube — A Type 5CRA tube Is used with 
occeleratrng potential of 3 kv. A P-7 screen Is normally 
supplied, with P-1 or P-1 1 screens optional at no addi- 
tional cost. 

Time Morker frtput — For those applications where 
timing markers are needed, an over-biased amplifier pro- 
vides for their introduction, via a coaxial input, wilhqut 
Interaction with the observed waveform. 

CHAR4CrfRfSrfCS 

Sweep Circuit — Phantastron followed by push-pull 
linear amplifier. Triggered, recurrent or single sweeps as 
desired. 

Sweeps ^ Continuously variable from ,3 sec/cm to 
3 mkroseconds/cin In ten coiibroted ranges. Calibration 
accuracy ±:5%, 

Magnification ~ Any desired 20 % of the sweep 
can be spread over the entire trace. 

External Sweep Input — Via 1 00 K potentiometer 
and DC coupled amplifier, 1.5 v/cm maximum sensitivity. 

Trigger Requirements — Triggers from signals be- 
ing observed which produce deflection of 5 mm. or greater. 
External triggers of either polarity, pulses or sine waves, 
.5 V or larger. 

Vertical Deflection Sensitivity (peck to peak) — 

Direct to plate — 5 v/cm. Vio amplifier 5 mv. to 50 v/cm. 
Sensitivity reduced by a factor of 10 when probe is used. 

Input Impedance — 1 meg. shunted by 45 mmf. 
With probe 10 meg. ond 14 mmf. 

Vertical Amplifier Response — For sensItivIHes of 
,15 v/cm or lower: Bandwidth DC to 2 me. Rise time ,2 
microsec. For sensitivities between 5 mv and ,15 v/cm; 
Bandwidth DC to 1 me. Rise time .4 microsecond. 

Calibrating Voltage* 1 kc. square wave. Nine 
ranges 5 mv, to 50 v, full scale. Accuracy ±2% of full 
scale. 

Waveforms Available Externally — Sweep sow- 
tooth, 100 volts peak. Delay trigger, 75 volts peak. Posi- 
tive gate, 150 volts peak, 1 kc. square wave collbrating 
signal, 0-50 volts peak. 

Connection to CRT Cathode — Via .1 mfd. capac- 
itor, RC=.01 sec. 



Accelerating Voltage on Cathode Ray Tube — 

3 KV. 

Time Marker Input Via isolating stage to video 
amplifier. Minimum marker amplitude 8 v. 

Power Requirements ^ 105-1 25 volts, or 210-250 
volts, 50-60 cycles, 280 wafts. 

Dimensions — 1 5 V2 " high, 1 2 % " wide, 211^" deep. 

Finish — Panel, photo etched oluminum with black 
letters. Cabinet, gray wrinkle. 

Weight — 53 pounds. 



Vacuum Tube Complement^ 

Trigger Amplifier 2 6AU6 

Trigger Amplitude Control , . , , 6AU6 

Trigger Limiter and Clamp Diode. 6J6 

Phontostron Sweep Generator 6BH6 

Phantastron and Sweep Output Cathode 

Followers , . , 1 2AU7 

Sweep Amplifier , , . 1 2AT7 

Delayed Trigger ond Magnifier Selector, . , . 6J6 

Delayed Trigger ond Magnifier Shaper. .... 6AU6 

Magnifier Sweep Generator . 6AU6 

Magnifier Sweep and Delayed Trigger 

Cathode Followers 12AU7 

Magnifier Sweep Voltage Regulotor and 

Clamp Diode } 2AU7 

-|-Gate Amplifier and Blanking Gate Inverter 1 2AU7 

Blanking Oscillator 6AU6 

Calibrator Multivibrator 1 2AU7 

Calibrator Diode and Output Cathode 1 2AU7 

Follower 

Blanking Bias Rectifier , . . , 6AL5 

Vertical Pre-Amp. Inputs, . 2 6AK6 

Vertical Pre-Amp. Outputs 2 1 2AU6 

Vertical Gain Control Cathode Followers ... 2 1 2AU6 

Vertical Main Amplifier Inputs. .......... 2 1 2AU6 

Vertical Main Amplifier Outputs .... , 2 6AG7 

Vertical Amplifier Voltage Regulators 2 1 2AU7 

Marker Input Amplifier. , . . . 6AU6 

Low Voltage Rectifiers . _ 4 6W4GT 

High Voltage Rectifiers, . 2 1 B3GT 

High Voltage Supply Oscillator. . 6AQ5 

Voltage Reference 5551 

Voltage Regulator Amplifiers 2 6AU6 

Voltage Regulator Series Tube 6AS7G 

Sweep Power Supply Rectifier 6X4 
Sweep Power Supply Regulator 1 2 AU7 
Cothode Ray Tube ^ 5CPA 



Price $950,00 f.o,b. Portland, Oregon 




CATHODE-RAY 



OSCILLOSCOPE 



GENERAL DESCRIPTION 

The TEKTRONIX type 51 3-D is a portable, self-con- 
tained, precision instrument spedfScally designed for the 
study of short duration pulses. It features a 5XP type cath- 
ode ray tube with an acceleroting potential of 12KV, mak- 
ing it particularly useful where a high writing rate is 
required, or when it is desired to photograph single high 
speed sweeps. 

The direct coupfed vertical amplifier, with its rise time 
of ,025^sec, extends its usefulness beyond the limits of 
any previous cathode ray oscilloscope in general lab- 
oratory work. 

Frequencies of 10 me can be synchronized and dearly 
observed on this instrument. A pulse of .01 ju.sec will serve 
to trigger the sweep generator, but pulses of *1 sec dura- 
tion or full cycles of as low os 10 cps can be observed in 
their entirety. 

VERTICAL DEFLECTION SYSTEM 

Direct Coupled Amplifier — A distributed type ver- 
tical amplifier is used which provides a sensitivity of 
.3 v/cm in the direct coupled position, or a maximum sen- 
sitivity of ,03 v/cm when capacitively coupled. The verti- 
cal amplifier is adjusted for optimum transient response. 

Sensitivity Control — Two controls are provided to 
enable the Type 51 3-D to display a wide range of signal 
amplitudes. The vertical deflection sensitivity control in- 
serts RC compensated attenuators and also inserts the pre- 
amplifier stages in the two highest gain positions. It is 
variable in steps of approximately 3 to 1, The verticol 
amplifier attenuator is a low impedance potentiometer 
providing a continuously variable attenuation of 3 to 1 




to fill in the steps of the vertical deflection sensitivity con- 
trol, The overall sensitivity of the vertical amplifier is con- 
tinuously variable from ,03 volts/centimeter to 100 volts/ 
centimeter, peak to peak. 

A. C, - D, C* Switch ^ When the direct coupled fea- 
ture of the amplifier is not needed, or when it is desirable 
to observe only the A.C. components of the signal, this 
switch may be thrown to the A.C, position, inserting a cou- 
pling copacitor and the necessary low frequency compen- 
sation. 

Input Selector ^^The 51 3-D is equipped with two 
signal input connections, either of which may be used, still 
retaining the full bandwidth. Selection is made by the 
vertical input selector switch. This feature offers a con- 
venient method of making rapid comparison between two 
signals. 

Constant Input Impedance The input impedance 
of 1 megohm and 35 is molntoined at all sensitivity 
settings, permitting use of R-C input probes. 

Probe The Type 51 3-D is supplied complete with 
a high Impedance probe on a 42" coble. The probe is 
R-C compensated and has an attenuation of lOX with an 
input impedance of 10 megohms and a capacity of ap- 
proximately 1 2 mmf. 

Auxiliary Powers A power supply socket is pro- 
vided for a cathode follower probe or dn auxiliary ampli- 
fier stage connected dose to the circuit under observation. 
6,3 volts A.C. at ,5 amp and 20 to 200 volts regulated 
D,C. at 20 ma. is available. Also available from a front- 
panel connection is the voltage necessary to illuminate 
the data-board of the TEKTRONIX Type 51 Camera 
Adapter. 



signal Deioy Network A ,25 microsecond deloy 
network provides a means of observing the front of a 
pulse which is being used to trigger the sweep, by delay" 
ing the oppeoronce of the signal until the cathode ray 
tube is unblanked and the sweep operating linearly. 

Amplitude Calibrator Amplitude calibration is 
accomplished by means of a comparison 1 kc square wave 
whose amplitude is continuously variable in 7 ranges from 
,05 volts full scale to 50 volts full scale. Accuracy of square 
wave omplitude exceeds ±2% of full scale. The cali- 
brator voltage Is also brought out to o binding post so 
that it may be used for checking the adiustment of the 
probe or the R-C ottenuotors Incorporated In the vertical 
amplifier, or used in conjunction with other equipment. 

Direct Connection to CRT Deflection PJtates -—It h 

often desirable to make a low capacity-low Inductance 
connection to the deflection plates to permit observation 
of extremely high speed transients which would be dis- 
torted by the amplifier. A hinged door in the side of the 
case permits convenient direct connection to the deflec- 
tion plates, 

HORIZONTAL DfFLfCnON SrSTEM 

The sweep system employed in the Type 51 3-D is in 
most respects similar to that of the widely used TEKTRONIX 
Type 51t*A Oscilloscope, 

Triggered Sweep — A continuously variable, fmear, 
triggered sweep is available covering the range of .01 
sec/cm to ,1 microsec/cm. A two dial sweep time multi- 
plier IS used which makes possible much more accurate 
readings than were possible with previous instruments. The 
sweep time is accurate to within 5% of the dial read- 
ings, permitting the Type 51 3-D to be used for many 
frequency and time measurements. The sweep may be 
readily synchronized with sine waves of frequencies as 
high as 10 me, or with pulses as short os .05 microsecond. 
When triggered by a sharp pulse, the sweep is started, 
ond the cathode ray tube Is unblanked, in less than A 
microsecond. 

Trigger Selector — The sweep may be triggered by 
an external signal of either positive or negative polarity* 

It may also be triggered by either the positive or negative 
portion of the signal under observation, or it may be 
synchronized with the power line frequency. 

Trigger Rate Generator — A built-in, free running, 
blocking oscillator is used as a, trigger rate generator. 
The frequency is variable in 5 steps from 200 to 5000 
cycles per sec. A positive pulse of approximately 60 volts 
amplitude is available on a front panel binding post so 
that the trigger rate generator may be used to synchronize 
external equipment. 

Recurrent Sweep — A conventional free running, 
sawtooth sweep may be obtained merely by readjusting 
the sweep stability control. This sweep may be readily 
synchronized with the waveform under observation. 

Sweep Magnifier A control on the panel allows 
any selected 20% of the sweep to be amplified five times 
and thus expanded to cover the entire trace. 



External Sweep — An external sweep may be ap- 
plied to the horizontal deflection plates via an attenuator 
and a two stage direct coupled omplifier. The maximum 
sensitivity is 1 ,6 volts {peak to peak) per cm, of deflectlon, 

OrHER FEATUneS 

Delayed Gate A delayed positive gate of 'ap- 
proximately 60 volts amplitude is available at a front 
panel binding post. The start of the gate may be posi- 
tioned at any point on the sweep by means of a control 
on the front panel. The rise time of this delayed gate is 
approximately ,75 microseconds. 

Delayed Trigger In cases where a trigger of short 
rise lime is desired, a trigger of 50 volts amplitude, across 
loo ohms, is available on a separate output connector. 
The rise time is ,1 microsecond and Its total duration is 
approximately .25 microsecond. This delayed trigger may 
be positioned to any point on the sweep, from within ,2 
microseconds of Its start. 

The deloyed gate and the delayed trigger may be used 
simultaneously if if is desired. This feature greatly extends 
the usefulness of the Type 51 3-D in the fields of rodar, 
medical research, etc. 

Edge Lighted Graticufe — As In all other TEKTRONIX 
Cathode Ray Oscilloscopes, a plastic, edge-lighted groti- 
cuie Is provided. The Iliumination on this groticule may 
be adjusted by a front panel control. Centimeter lines ore 
scribed In both the horizontal and vertical directions to 
facilitate accurate measurement of amplitude and duration 
of the waveshapes being observed. A color filter is pro- 
vided to Increase the contrast when viewing in a brightly 
lighted room. 

Output Waveforms * — Binding posts ore provided 
on the front panel, making available. In addition to the 
delayed gate and trigger, the sweep sawtooth and a posi- 
tive gate starting simultaneously with the sweep and of 
the same duration. These waveforms are taken from the 
outputs of cathode followers, so that the termination will 
not affect the operation of the Instrument, 

Regulated Power Supply — All D.C, voltages are 
electronically regulated. Also, the Type 51 3-D feotures 
a regulated 12 kv, accelerating voltage supply. This pre- 
vents a change in acceleration potential as the intensity 
Is changed. It makes possible the high accuracy of the 
calibration on the Type 5 1 3-D as there is very little 
change of image size with a change of brightness. The 
Type 513 “D is not affected by line voltage variations 
over the range of 105 to 125 volts. 

Intensity Modulation (Z Axis) — A binding post 
is provided on the panel for the purpose of receiving ex- 
ternal blanking pulses, time markers, etc. 

CHARACTERISTICS 

Sweep Circuit — Hord tube type, either triggered or 
recurrent as desired. 

Sweep Time — ' Continuously variable, .01 sec. to .1 
microsecond per centimeter of deflection. Calibration ac- 
curacy 5% or better. 



Trigger Requirements — ,5 to 50 volt (peak) srne 
wave, pulses as short as .05 microsecond, or signal under 
observation producing .5 cm. deflection or more. 

Sweep Lag — J microsecond, maximum. 

Sweep Macfnification ^ Any 20 % of sweep, mag- 
nified 5 times. 

External Sweep Input — Coupled via 1 OOK poten- 
tiometer and 2 stage direct coupled sweep amplifier. Max- 
imum deflection sensitivity, 1.6 volts per cm. D.C. or peak 
to peak A.C. 

Vertical Amplifier 4 stage- 3rd and 4th stage 
direct coupled push-pull. Distributed output (4thJ stoge- 

A. C Verticol Deflection Sensitivity — Continu- 
ously variable from .03 volfs/cm. to 100 volts/cm., peak 
to peak. 

D. C. Vertical Deflection Sensitivity — Continu- 
ously variable from .3 volt/cm. to 100 volts/cm., peak 
to peak. 

Probe — R-C frequency compensated. The sensitivity 
is reduced by a factor of 1 0 when the probe is used. 

Input Impedance 1 meg. shunted by 35 mmf. 
With probe, 10 meg. shunted by 12 mmf. 

Vertical Amplifier Transient Response — • Rise 
time {10%-90%) .025 microsecond. 

Vertical Amplifier Response — D,C. to 20 me. sen* 
sitivity of ,3 volts/cm. or lower. 2 cycles to 1 8 me, sensi- 
tivity .03 volts/cm, or lower. 

Signal Delay Ketwork — Provides .25 microsecond 
signal delay. Permits observation of wovefront which trig- 
gers sweep. 

Colibrating Voltage — 1 kc square wave. Seven 
ranges ,05 volt to 50 volts full scale. Accuracy ±2% of 
full scole. 

Output Waveforms — Sweep sawtooth, delayed 
trigger, delayed gate, gate, 1 kc calibrator square wave, 
trigger from internal rate generator. 

Internal Trigger Rate Generator — 5 ranges from 
200 to 5000 cycles per sec. 

Cothode Ray Tube — A type 5XP tube is used with 
accelerating potential of 12 kv. PI, P2 or Pll screens 
are optional. 

Construction — Completely self-contained, eabinet 
and chassis made of electrically welded aluminum alloy. 
Photo etched front panel. 

Dimensions 1 8 V 2 " high, 1 2 Vj " wide, 21 V 2 '' deep. 

Weight — 75 pounds. 

Power Requrremenfs — 105-125 or 210-250 volts, 
50-60 cycles A.C., 475 watts. 



VACUUM TUBE COMPLEMENT 



1st Stage Vertical Preamplifier. 1 2AW6 

2nd Stage Vertical Preamplifier, , . . , 12AW6 

Preamplifier Cathode Follower . . . 1 2AT7 

Internal Trigger Amplifier,. 6CB6 

Attenuotor Cathode Follower . 2 19J6 

Driver Phase Inverter, 4 6AH6 

Vertical Output Amplifier , , 14 6CB6 

Driver Plate Voltage Cathode Follower. . , . , . 6AS5 

probe Power Cothode Follower. 6J6 

Square Wave Calibrotor 2 12AU7 

Trigger Rate Generator Blocking Oscillator. . . 6J6 

Trigger Rote Generator Cathode Follower. ... 1 2AT7 

Trigger Phase Splitter,, , . . . 6CB6 

Trigger Amplifier , , , . 6AG7 

Trigger Coupling Diode 1/2 6AL5 

Trigger Amplifier DC Restorer,. , , , 1/2 6AL5 

Multivibrator: 1st Stage , , , 6CB6 

2nd Stage 6AG7 

Unblanking Cathode Follower, .1/2 1 2AU7 

Positive Gate Cathode Follower 1 /2 1 2AU7 

Sweep Generator Clamp Tube 6AG7 

Sweep Charging Potential Cathode Follower ,s, 6C4 

Sweep Magnifier 6J6 

Sweep DC Restorer 6AL5 

Sweep Magnifier DC Restorer 1 /2 1 2AU7 

Sweep Output Cathode Follower 1/2 T2AU7 

Sweep Amplifier Phase Inverter. . , * 1 2AT7 

Sweep Amplifier 2 6AQ5 

Sweep DC Level Tubes, 2 6CB6 

Delayed Gate Amplifier 2 6CB6 

Delayed Gate Output Cathode Follower. . . , , 1 /2 12AT7 

Blocking Oscillator Trigger Tube. .1/2 1 2AT7 

Delayed Trigger Blocking Oscillator, 1 2AT7 

Delayed Trigger Output Cathode Follower. , . 12AT7 

Bias Rectifier 6X4 

Bias Regulator OA2 

+225v Rectifier Dry Selenium 

4-225v Series Regulator, 1 /2 6AS7 

Low Voltage Reference . . , 5651 

-|-225v Voltage Comparator. 1 2AX7 

“j-225v Voltage Amplifier 6AU6 

-^275v Rectifier Dry Selenium 

+275v Series Regulator. 1/2 6AS7 

-\-275v Voltage Amplifier. . , . . 6AU6 

-[-800v Rectifier Doubfer ' 2 6X4 

-j-800v Series Regulator 6AS5 

+800v Voltage Amplifier 6AU6 

High Voltage Oscillator. . , . 6AU5 

High Voltage Series Regulator , 6AU5 

High Voltage Comparator-Amplifier.,, 1 2AU7 

High Voltage Rectifiers, , 3 1X2A 

Cathode Ray Tube 5XP 



Price $1 ,650,00 f,o,b, Portlond, Oregon, 

TYPE 513 CATHODE RAY OSCILLOSCOPE 

The Type 513 Cathode Ray Oscilloscope is identical 
to the Type 51 3-D, except that the ,25 microsecond Signal 
Delay Network is omitted. Price $1^600.00 lo,b, Port- 
land, Oregon, 




TYPE 514-D 



CATHODE-RAY 



OSCILLOSCOPE 



GENERAL DESCRIPTION 

The TEKTRONIX Type 514-D Cothode Ray Oscilfoscope 
IS o self-contained general purpose precision instrument, 
designed specifically to incorporate the advantages of di- 
rect coupling, excellent transient response and high gain 
into a medium priced oscilloscope. The successful realiza- 
tion of these qualities in an instrument has been combined 
with economy and portability by the use of distributed 
amplifier techniques. 

Accurate measurements of timing and amplitude are 
possible, with carefully calibrated controls reflecting the 
use of precision and matched components in fully compen- 
sated circuits. 

VCRTICAL DEFLECTION SYSTEM 

1 0 me Direct Coupled Amplifier — The best over- 
all criterion of amplifier response is the quality of the 
reproduction of a square wave. Therefore, the vertical 
amplifier of the TEKTRONIX Type 514-D Oscilloscope is 
adjusted for optimum transient response, as ore all TEK- 
TRONIX amplifiers. A sensitivity of .3v/cm is available 
in both direct and capacitively coupled positrons. Addi- 
tional sensitivity of .3v/cm to .03v/cm is provided with 
capacitive coupling only. 

The desirable combination of 10 me bandwidth, direct 
coupling, high sensitivity ond 6 cm undistorted deilecfron 
is achieved efficiently by the use of a 3 section distributed 
amplifier in the push-pull output stage. 

Dual Inputs ~ Provision is made for observing either 
one of two signal sources separately by the turn of a 
switch. This permits the change In wave shape between 




the input and output of a circuit to be conveniently seen, 
comparisons of amplitude and time relationships to be 
made, or observation of other phenomena involving the 
relative forms of two different signals. 

Direct or Capacitive Coupling ^ In the observa- 
tion of ripple voltage, noise level, etc., it is sometimes 
unnecessary to display the DC component. Indeed, the 
sensitivity necessary to amplify the AC component suf- 
ficiently to be observed often will cause the DC compo- 
nent to exceed the range of the vertical positron control. 
An AC-DC switch inserts coupling capacitors for the con- 
venient analysis of this type of waveform. 

Deflection Sensitivity Controls — * The problem of 
attaining a large variation of amplifier gain, to permit 
displaying a wide range of signal amplitudes without dis- 
tortion, is multiplied by the necessity of retaining stable 
amplifier characteristics over the full range of sensitivity. 
This requirement is solved in the Type 514-D by using a 
high gain amplifier and inserting precision, frequency com- 
pensated attenuator networks. These yory the over-all 
gain in steps of approximately 10 db, permitting a range 
in vertical deflection sensitivity of .03 v/cm to 100 v/cm. 

To obtain continuous variation between the 1 0 db steps, 
a potentiometer is employed in a cathode follower circuit. 
No appreciable change in amplifier stability or frequency 
response is encountered in adjusting the gain over this 
range. 

Direct Input to CRT — • For those occasions when a 
direct, low capacity connection to the deflection plotes is 
desired, an access panel on the side of the instrument 
affords convenient plug-in facilities for this purpose. 



SWBEP CIRCUITS 



MCASURCMENT fEATURES 



The Type 514-D offers complete flexibility of opera- 
tion within the limits of its design, A highly adaptable 
sweep system provides a fitting counterpart to the vertical 
amplifier previously described. The sweep generator, op- 
erating over a wide range of sweep rates, can be triggered 
from a versatile trigger selector system, offering convenient 
adaptation to the test conditions. 

Offering a range of sweep rates from ,1 ^sec/cm to 
.01 sec/cm, the sweep generator can be synchronized 
with frequencies as high as 10 me, or triggered by pulses 
as short as .05 /tsec* The CRT becomes unblanked, and 
the sweep Is operating linearly, within ,1 ju-sec after a 
sharp trigger impulse is received. 

Trigger Facilities — The ability to synchronize with 
positive or negative pulses — from the signal being ob- 
served or from an external source — offers great flexi- 
bility of operation, Synchroniiotion with the power line 
frequency Is optional, 

A wide-band phase splitter and trigger amplifier pre- 
serves the rise time of high speed transients, permitting 
the unusually short starting and unblonking time. 

Sweep Generator — The sweep generator circuit of 
the Type 514-*D is similar to that of the Type 51 1 -AD, 
The versatility of operation which characterizes the Type 
51 1-AD is shared by this instrument. 

The sweep generating circuitry is such that o slight ad- 
justment of the sweep stability control is sufficient to obtain 
either recurrent or triggered sweeps. Pulses occurring 5 
jitsec apart will trigger individual sweeps, and the operat- 
ing stability of the circuits is such that long periods can 
seporate enabling pulses. In the free running condition, 
a sweep repetition rate of unusual stability is obtained. 

Sweep Amplifier — The sweep amplifier is a direct 
coupled, wide band amplifier engineered to reproduce the 
sawtooth waveform foithfully end amplify it to the neces- 
sary voltage to deflect the electron beam across the cath- 
ode ray tube screen. An internal adjustment Is provided 
should ft become necessary to compensate for the changes 
caused by replocement of the sweep amplifier or cathode 
ray tubes. 

For those occasions when it is necessary to use an ex- 
ternal source as o sweep generator, the introduction of 
desired waveforms is simplified by a front panel connec- 
tion, This input, which is connected to the amplifier by 
meons of the sweep time selector switch, is provided with 
o separate variable attenuator, permitting a maximum 
sensitivity of 1 ,5 v/cm. 

Sweep Magnifier — Closer inspection of certain 
portions of a waveform is sometimes necessary to properly 
analyze the operation of a circuit. Due to the time of oc- 
currence of the portions in question, readjustment of the 
sweep controls to facilitate observation at a higher basic 
sweep rate may be difficuit or impossible. The sweep 
magnifier permits the scrutiny of any 20% of the sweep 
at a 5X magnification without changing the settings of 
the main sweep controls. 



The accuracy of indication of the Type 514-D is in- 
sured by the consistent operation of the carefully designed 
amplifier, sweep and colibrator circuits. 

Amplitude Colibratton — To facilitate the ampli- 
tude measurement of any desired portion of a waveform, 
a 1 kc square wave generator is provided. Seven ranges 
from ,05 volt to 50 vofts are available on the input selec- 
tor switch, permitting convenient selection of the proper 
range to be used in the comparison of the signal and the 
square wave, A carefully calibrated potentiometer allows 
amplitude measurements which are accurate to within 2% 
of full scale readings. 

Sweep Timing — The five ronge sweep time selector 
offers a choice of sweeps ranging from J /Asec/cm to ,01 
sec/cm. The sweep time multiplier, consisting of a 10 sec- 
tion precision fixed resistance and a calibrated variable 
resistor, permits readings of sweep time accurate to within 
5%, thus eliminating the need for timing markers In most 
measurement applications, 

llluminoted Graticule — Accuracy of timing and 
amplitude measurements is enhanced by scribed graticufe 
markings, which are illuminated in a color complementary 
to that of the filter. Direct voltage measurements of any 
portion of the signal can be mode when the deflection 
sensitivity is pre-set with the aid of the calibrator, A glance 
at the settings of the sweep time controls likewise suffices 
for accurate measurements of duration, repetition rates, 
etc. 

Intensity Modulation — Provision is mode for 
brightening or blanking pulses to be introduced on the 
cathode of the CRT, via an RC coupling network. In cases 
where the observed waveform is extremely complex, and 
measurements must be made more accuratly than is pos- 
sible with the oscilloscope calibration alone, intensity mod- 
ulation offers on easy method of introducing timing pulses. 

OUTPUT WAVESHAPES 

In the measurement and observotion of complex phe- 
nomena, it Is frequently necessary that much auxiliary 
equipment, in addition to the oscilloscope, be operated in 
a strict time relationship to the phenomena. To eliminate 
the necessity of special external shaping and amplifying 
circuits, the Type 514-D offers a variety of output wave- 
forms to control the operation of this accessory equipment. 

Sweep Output- To use as a sweep on an external 
CRT, or to facilitate time delay operations, a sweep saw- 
tooth of 20 volts amplitude is available at the front panel. 
Cathode follower output provides a relatively low im- 
pedance and prevents loading of the sweep generator 
circuit. 

Positive Gate Frequently, it is desirable that aux- 
iliary equipment operate only for the period of the sweep, 
A square positive pulse of the same duration of the sweep, 
and of 40 volts amplitude, provides a convenient means 
of triggering and gating associated equipment. 



Negotive Gate — A similar pube, of opposife polar- 
Ify and —40 volts amplitude, appears simultaneously at 
another front panel binding post, offering like aid in op- 
erating auxiliary devices. 

Calibrator Output The T kc square wave calibrator 
output, available ot the front >onel, permits convenient 
checking and adiustment of the Type 5 1 4-Db compensating 
capacitors, and provides an accurately adjustable signal 
source for calibrating other equipment. 



ADDITIONAL FEATURES 

Probe — Some observations require great care to 
prevent undue interference with the signal source. The 
shielded, frequency compensated probe supplied with the 
Type 514-D oscilloscope presents an input Impedance of 
10 megohms and 12 minimizing pickup of stray fields 
and providing reduced loading on the circuit under ob- 
servation. 

Regulated Power Supplies — To insure consistency 
in operation, all DC power supplies in the Type 514-D 
have been regulated against variations in load, and line 
voltage changes over the range of 105-1 25v. Changes in 
load, such as increasing the intensity of the trace, do not 
appreciably vary the deflection sensitivity of the rnsfru- 
ment, thus maintaining accuracy of timing and amplitude 
calibration. 

Constructiori High quality, electrically welded 
aluminum alloy Is used in the construction of the frame, 
chassis and case, providing a light, clean mechanical de- 
sign that reflects the careful thought which enters into the 
development of all TEKTRONIX instruments. All chassis are 
mounted so that the wiring layouts and components are 
readily accessible, permitting easy maintenance and re- 
pair. The cabled wiring, terminal boards, mounting brack- 
ets and other details mirror the effort which is put forth 
to make the appearance of TEKTRONIX instruments con- 
sistent with their operation. 

TYPf 514-D CHAR4CrCRISTfCS 

Sweep Circuit — Hard tube type, triggered or re- 
current operation as desired. 

Sweeps — ^ Continuously variable, .01 sec/cm to J 
psec/cm. Calibration accuracy 5%. 

Trigger Requirements — .5 to 50v (peak). Pulses 
as short as .05 p,sec. Signal under observation producing 
.5 cm deflection or more. 

Sweep Lag — .1 ftsec, maximum. 

Sweep Magnification ^ Any desired 20% of 
sweep, magnified 5 times. 

External Sweep Inputs Coupled via 100k poten- 
tiometer and 2 stage direct coupled sweep amplifier. Max- 
imum deflection sensitivity, 1.5 v/cm D,C. or A.C. peak 
to peak. 

Vertical Amplifier — 4 stage, 3rd and 4fh stage 
direct coupled push-pull. Distributed output (4th) stage. 



A, C. Vertical Deflection Sensitivity ^ Continu- 
ously variable from .03 v/cm to 100 v/cm, peak to peak. 

D* C, Vertical Deflection Sensitivity — Continu- 
ously variable from .3 v/cm to 100 v/cm, peck to peak. 

Input Impedance — 1 meg. shunted by 30 /ijuf. With 
probe, 10 meg. shunted by 12 

Vertical Amplifier Response D.C. to 10 me, 
sensitivity or .3 v/cm or lower; 2 cps to 10 me, sensitivity 
of .03 v/cm or less. 

Vertical Amplifier Transient Response — Rise 
time (10%-90%I .04 fisec. 

Signal Delay Network — Provides ,25 jusec signal 
delay. Permits observation of the waveform which triggers 
sweep. 

Calibrating Voitage — 1 kc square wave. Seven 
ranges .05 to 50 v full scale. Accurocy ±2 % of full scale. 

Output Waveforms — Sweep sawtooth, positive 
gate, negative gate, 1 kc square wave calibration signal. 

Cathode Ray Tube — A type 5CPA is used with an 
accelerating potential of 3 kv (+1,5 & '^1.5 kv). PI, P2, 
P7 or PI 1 screens are optional. 

Construetton — Completely self-contained, cabinet 
and chossis made of electrically welded aluminum. Photo 
etched front panel. 

Dimensions — 1 5 Vi " high, 1 2 V 2 "" wide, 2 1 V 2 " deep. 



Weight 62 pounds. 

Power Requirements — 105-125 or 210-250 volts, 
50-60 cycles A.C. 375 watts. 

Vacuum Tube Complement «— 

Trigger Phose Splitter 6AC7 

Trigger Amplifier 6AG7 

Trigger Coupling Diode 6AL5 

Multivibrator 6AC7 

Multivibrator . 6AG7 

Unblonking Cathode Follower 1/2 12AU7 

Unblanking Limiter 1 /2 1 2AU7 

Gate Output Phase Splitter 1/2 12AU7 

Second Anode Cathode Follower. ........ 1 /2 T2AU7 

Magnified Sweep DC Restorer, .......... 1 /2 1 2AU7 

Sweep Output Cothode Follower, , 1 /2 1 2AU7 

Sweep Generator , , . 6AG7 

Sweep Charging Potential Cathode Follower . 6C4 

Sweep Magnifier 6J6 

Sweep DC Restorer , 6AL5 

Sweep Amplifier * , 2 6AU6 

Output Level Tubes 2 6CB6 

+450V Rectifier , . . 6X4 

+450 V Series Regulator 6AQ5 

+450V Regulator Amplifier 6AU6 

+225V Rectifier 3 5V4 

+225 V Voltage Reference 5651 






-j-225V Regulator Comparator 12AX7 

-^225V Regulator Amplifier, , . , 6AU6 

'{'225V Series Regulator, 6AS7 

^ 1 50V Rectifier , , * . , , 6X4 

— 1 50V Regulotor OD3 

High Voltage Regulator Amplifier, , . 6AS5 

High Voltage Regulator Comparator, ,,,,,, 1 2AU7 

High Voltage Oscillator. 6AQ5 

High Voltage Rectifier. 2 ! V2 

1st Preamp Stage , 12AW6 

2nd Preamp Stage 1 2 AW6 

Trigger Amplifier , , 6CB6 

Cathode Follower 2 19J6 



C, F, Voltage Regulator 6AS5 

Output Driver 4 6AH6 

Push-Pull Output 6 6AG7 

Cal, Multivibrator . 12AU7 

Cal, Limiter and Output Cathode Follower, , 12AU7 



Price — $950.00 f.o,b. Portland, Oregon. 

TYP£ 514 CATHODE RAY OSCILLOSCOPE 

The Type 514 Cathode Ray Oscilloscope is identical 
to the Type 514->D, except that the ,25 jt^sec Signal Delay 
Network is omitted. Price ^ $900.00 f.o.b, Portland, 
Oregon. 





AUXILIARY AMPLIFIERS 

ore designed to expand the area of application 
of Tektronix oscilloscopes in certain specilized di- 
rections, Frequently if is desirable to increase the 
sensitivity of the oscilloscope amplifier into the 
mv/cm or pvjcm region. Other measurements 
may require that the horizontal deflection circuits 
may have the some order of bandwidth or sensi- 
tivity as the vertical circuits. 




TYPE 112 

DIRECT COUPLED 
AMPLIFIER 



Direct Coupled — Push Puff Throughout 
Band Pass DC-2fnc 

Gain ,5 to 3000, Continuously Variable 



The TEKTRONIX Type 112 Direct-Coupled Ampli- 
fier IS presented as a highly desirable auxiliary mstrument 
primarily Intended for use with the TEKTRONIX Type 5T 1-A, 
511 -AD, 512 or other cathode ray oscilloscopes. It con- 
sists of the vertical amplifier of the Type 512 Oscilloscope 
complete with self-contained, fully-regulated power supply 
and 1 kc, square wave voltage cairbrator* 

When used with a cathode ray oscilloscope, whose 
cathode ray tube has a basic deflection factor of 25 volts 
per centimeter, the deflection sensitivity (peok to peak) is 
5 mrlllvolts to 50 volts per centimeter. Expressed in terms 
of voltage gain, the range is ,5 minimun) to 5000 maxi- 
mum, continuously variable by virtue of the range switch 
plus a fill-in potentiometer. The band pass is ; DC — 2 me, 
when voltage gain requirements are 166 or less; DC — 
1 me, when voltage gain requirements fall within the range 
of 166 to 5000, 

The TEKTRONIX Type 112 Input Impedance Is ap- 
proximately 1 megohm — 45 mmf, each side to ground 
for direct connection, but is approximately 1 0 megohms — 
1 4 mmf, eoch side to ground when using the two RC probes 
which ore supplied as a part of the Instrument, Either 
single-ended or a differential input may be employed. 

By virtue of the compensatron employed to provide 
optimum transient characteristics, the amplitude response 
curves are approximately 3 db, down at the high frequency 
points mentioned above. The rate of fall of amplitude 
response, however, is quite gradual; with appreciable and 
useful amplification existing considerably above the quoted 
points. 




SPKIFICATIONS 

Voltage gain , , ,5 to 5000, continuously variable 

Band pass, DC — 2 me,, gain 166 or less 

DC — 1 me,, gain 1 66-5000 

Input impedance, 1 meg, — 45 mmf, direct 

1 0 meg, — 14 mmf, with probes 

Maximum signal Input voltage, 600 v, {peak) 

Voltage calibrator 1 kc, square wave 

Nine ranges, ,5 mv, to 50 v, full scale. Accuracy ±5 % 

Output voltage 150 v, high imp,; T5 v, 8000 ohms 

Power requirement, , , 1 05-1 25/21 0-250 v,, 50-60 cycles 

200 watts 

Dimensions, , , , , , . ISVi" high, 6ya'' wide, 21 Va" deep 
Weight . *32 pounds 



Designed to work into a high impedance load {CRT 
plates), each output tube plate is connected to output 
terminals via 1 00 k. current limiting resistors and by-pass 
condensers. For other than design applications, short cir- 
cuiting the limiting components will provide an output im- 
pedance of 8000 ohms plate to plate. A maximum 
output voltage of approximately 1 50 volts (peak to peak) 
Is available when working Into high impedance load. 

Output connections ore from a right hand side access 
panel by means of banana jocks and plugs* Mounted at 
the rear of the amplifier, a co-ax connector permits the in- 
fection of time markers at a balanced point just ahead of 
the output sfoge without deleterious effect to other video 
signals present. Also, at the rear of the cabinet are two 
controls which determine the voltage point with respect to 
ground at which the output circuits (CRT deflection plates 
when so used) function. 



Vacuum Tube Complement 

1st Stage 2 6AK6 

2nd Stage 2 12AU6 

Cathode Follower * , * 2 1 2AU6 

3rd Stage 2 1 2AU6 

4th Stage , 2 6AG7 

Voltage regulators , , . 2 1 2AU7 

Marker input AmpI*, , , , , . , , , 1 6AU6 

Constant Current Control. 2 6BH6 

Calibrator Multivibrator , , , 12AU7 

Calibrator Diode St Output Cathode Follower 12AU7 

Low Voltoge Rectifiers , , . , 3 5V4G 

Voltage Reference 565 1 

Voltage Regulator Amplifier 2 6AU6 

Voltage Regulator Series Tube. , 6AS7G 



Price $495.00 f*o«b. Portland, Oregon 




TYPE 121 
WIDE BAND 



PRE-AMPLIFIER 



Optimum Transient Response 



Unusual Adaptability 



The TEKTRONIX Type 121 Wide Band Pre-Ampli- 

fter IS o selT-contamed fhree-stoge ampfifrer designed 
pnmari!y fo increase the sensitivity of the Type 5 1 1 , 5 1 1 -A, 
and 511 -AD oscilloscopes, A maximum voltage gain of 
100 is avoilable^ increasing the sensitivity of the oscillo- 
scope to 2,5 mv. per cm* A combination of step and 
continuous attenuators on the TEKTRONIX Type 121 pro- 
vides a complete range of sensitivity from 2,5 mv*/cm, to 
25 v,/cm* without the use of the attenuators on the oscillo- 
scope, Connection between the TEKTRONIX Type 121 
and oscilloscope is via a motched 93-ohm co-axial cable 
so that the separation of the Instruments may be 100 feet 
or more* As in all TEKTRONIX instruments, primary em- 
phasis has been placed on transient response* A band- 
width in excess of 1 2 me, preserves the excellent rise time 
of the oscilloscope* 

Careful design results in a high input Impedance of 1 
meg, shunted by 20 mmf,, maintained for oil positions of 
the attenuators. When desired, conventional RC probes 
may be used to increase this Impedance at the expense of 
a reduction of gain* DC plate ond heater supplies are 
available on a front panel power supply socket so thot 
when both high input impedance ond high gain ore neces- 
sary, a cathode follower probe or a special pre-amplifier 
stage mounted directly on the signal source may conveni- 
ently be used. 

The self-contained power supply in the TEKTRONIX 
Type 121 provides electronically regulated DC for the 
plates of the tubes and to minimize the hum level, recti- 
fied, filtered DC Is supplied to the heaters of the first three 
tubes as well as the front panel power supply socket* 




SPECIFICATIONS 



Voltage gain , 1 00 

Input impedance, direct 1 meg* — 20 mmf. 

Max, peak output, , , * * ±1 v, in 93-ohm cable 

Band pass 5 CPS — 1 2 me. 

Front panel power supply socket, 6*3 v, DC 

20 - 120 V, DC 

Dimensions * * * 5'' wide, 1 O'' high, 1 4" deep 

Self-contained — Total Weight, 1 8 lbs* 



Vacuum Tube Gotnplemenf 



First stage 6CB6 

Second stage , , 6C86 

C.F. Gain control, * 6J6 

Third stage 6J6 

C*F, Output 12AU7 

C,F. Voltage regulator, 6CB6 

Voltage regulator , , * 2 1 2AX7 

Plate rectifiers 2 6X4 

Series voltage regulotor 25 L6 

Regulator amplifier 6AU6 

Voltage reference , , , * , , 5651 



Price $265.00 f.o.b. Portland^ Oregon 




PRE-AMPLIFIER 



The TEKTRONIX Type 122 Pre-ampiffier was designed 
specifically to increase the sensitivity of the Type 512 Os- 
cilloscope to 5^v/cm, over the band of f /6 cycfe to 40 ire. 
Thus a maximum voltage gain of 1000 is available, while 
a frequency compensated attenuator network permits the 
gain to be reduced to 100 to accommodate input signals 
of as much as ,7 volts peak amplitude without distortion. 
The maximum bandwidth available is 1/6 cps to 40 kc, 
but front panel controls allow the high and low frequency 
responses to be varied separately in order to increase 
the signal-to-noise ratio. 

The first two push-pull stages are designed to have a 
high degree of balance. The ratio of the gain of an out- 
of-phase signal to that of an in-phase signal, applied 
differentially to the grids, is between 90 and TOO db, 
when the differential balance control is carefully set The 
input impedance from one grid to ground is 10 megohms 
ond 10 fifiif but from grid to grid it is 20 megohms and 
10 

A cathode-follower circuit provides a low impedance 
output of the order of 1000 ohms. An output level con- 
trol permits operation at ground potentiaL 



CHARACTERISTICS 

Frequency Response — 1/6 cps-40 kc. 

High Frequency Cutoff, 

3 db points 40 kc 1 0 kc 1 kc 250 cps 50 cps 

Low Frequency Cutoff, 

3 db points Ifrequencies-cps) .2 .8 8, 80. 

(time constants-seci K 2, .02 .002 

Gain — High Position 1000; Low Position 100. Re- 
fection ratio for in-phase signals; 90-100 db {5 cps-40 kc|. 

Maximum Output ^ 20 v (peak-to-peakl. 

Output Impedance 1 000 ohms approximately 
(cathode follower). 

D. C. Output Level — Adfustable to zero (for use 
with D.C. oscilloscopes). 




Maximum Input Signal — .02v (peak-lo-peak) in 
high gain position; .2v (peak-to-peakj in low gain position. 

Input Impedance — 

Single Ended 10 meg. paroileled by 10 juftf max. 

Differential 20 meg. paralleled by 10 max. 

Noise Level — 1 ^volt to 4 fivoUs RMS depending 
on setting of frequency response controls. 

Power Requirements — From batteries through a 
standard octal plug: ^90 v at 4 ma.; +135 v at 5 ma.; 
6.3 V at .9 amp. 

Vacuum Tube Compiement — 1 12AX7 (Special- 
ly selected for differential balance), 2 12AU7 (One spe- 
cially selected for differential balance). 

Accessories Supplied — Power Cable and Plugs; 
Input Plug; Output Cable. 

Dimensions 10%” high; 4 Vi" wide; 6" deep. 

Finish — Panel, photo etched aluminum with black 
lettering; cabinet, grey wrinkle. 

Price $85.00 f.o.b. Portland, Oregon. Available 
for rock mounting, $90. DO, 





SQUARE WAVE GENERATORS 



Square wave fesfing techniques are recognized 
as providing one of the most efficient means of 
determining electronic^ circuit response. Precise 
adjustment of frequency compensated attenuator, 
amplifier and filter circuits is reduced to a simple 
procedure. 





SQUARE WAVE 
GENERATOR 



GENERAL DESCRIPTION 

The Tektronix Type 104-A Square Wave Generator 

h an inexpensive generator of precision squore woves in the 
frequency range most commonly used for amplifier response 
testing. The instrument is similar to its predecessor, the Type 
104, except that it now includes an accurate voltage cali- 
brator utilizing the two lower frequencies. Improved physical 
arrangement provides increased usefulness on the test bench. 
The Type 1 04^A is ordinarily furnished to supply square 
waves of 50 cps, 1 kc, 100 kc ond 1 me, giving good cover- 
age of the audio and video ranges. By proper choice of these 
frequencies, the Type 104-A permits convenient adjust- 
ment of a wide range of amplifier types and accurate obser- 
vation of their frequency and transient response, 

FEATaRfS 

Short Rise Time — As a result of careful design, the two 
high frequency square waves hove a rise time of not more 
thon .02 microsecond without overshoot. 

High Frequency Output Available at Low Imped- 
ance— The output of the two high frequencies is avoilable 
through a matched cable terminated by a continuously vari- 
able attenuator and provides a maximum signal of 5 volts, 

low Frequency Output Avoilable as Calibroting 
Voltage— Since the rise time is of less consequence at the 
two lower frequencies, o second multivibrator-limiter circuit 
provides these signals at a higher impedence, making it pos- 
sible to obtain the low frequency output via a precision atten- 
uator in 9 ranges of 5 mv to 50 v peak-to-peak, A colibrated 
wire wound potentiometer permits continuously vortoble am* 
plitude adjustment for each range, accurate to within 2% 
of the full scale reading. 

Synchronizing Signal — In order to synchronize the os- 
cilloscope being used, a separate binding post supplies a 
synchronizing signal at a constant output of approximately 
3 volts, regardless of attenuator or calibrator settings. 

APPLICATIONS 

The 50 cycle square wave provides a quick test for the low 
frequency chorocteristics of amplifiers. The 1 kc square wave 
is a convenient signal for quickly and accurately adjusting 
capacity compensated attenuators. The 100 kc and ! me 
square waves permit convenient adjustment of high fre- 
quency compensating networks for video amplifiers. 

Provision is mode on the two low frequencies for inserting 
the instrument between a signal source and the oscilloscope. 
By the turn of a switch, either the signal or the calibrating 
voltage can be observed, permitting accurate measurement 
of amplitude of any portion of the signal waveform. 

The small size and low cost of the Type 104-A extend 
the square wave testing technique into many fields of pro- 
duction testing. 




CH4RACrERfSTfCS 



Freqtiettcies — Four fixed: 50 cps, 1 kc, 100 kc, T me. 

Impedance — Varies from 0 to 93 ohms for the high 
frequency output, depending on the attenuator setting. Vo- 
rres from 0 to 10,000 ohms for the low frequency output, 
depending upon the calibrotor control settings. 

Rise Time — .02 jttsec for the high frequency outputs, and 
3 ^sec for the low frequency outputs. 

Amplitude — Continuously vorioble from 0 to 5 volts for 
the high frequency outputs. Continuously variable from 0 to 
50 volts, in 9 calibrated ranges, for the low frequency out- 
puts. 

Construction^ — ‘Chassis and cabinet are made of welded 
oluminum alloy. Front panel is photo etched, satin finished 
aluminum. Cabinet has baked groy wrinkle finish. 

Dimensions^ — 13Va'' high; 9^' wide; lOVa'^ deep. 

Weight — 21 pounds, 

Rower Requirements — 1 05-1 25/2 1 0-250 volts, 50- 
60 cycles, approximately 1 15 watts. 

Vacuum Tube Complement — 



High Frequency Multivibrators .... 2 6AG7 

High Frequency Limiter '1 6AG7 

High Frequency Output Amplifier ... 1 6AG7 

Low Frequency Multivibrator .... 11 2AU7 

Low Frequency Limiter Diode and 

Cathode Follower 11 2AU7 

Trigger Output Cathode Follower , , . 1 6J6 

Power Supply Rectifier 1 5V4G 

Series Regulator 1 6AU5 

Regulator Amplifier 1 6AU6 

Voltage Reference , 1 OC3/VR105 



Price with listed frequencies $1 95.00 f.o.b. Portland, Ore, 
with selected frequencies $20.00 odditional. 



TYPE 105 
SQUARE WAVE 
GENERATOR 

Continuously Variable^ 25 CPS • I AfC 
Rise Time, .02 Microseconds 
Direct Reading Frequency Meter 

Square wave l^esting techniques come into wider use as 
the need for good transient response in wide band ampli- 
fiers becomes increosingiy important. In order to test the 
high frequency response it is necessary to have a signal 
which has a rise and foil at feast equal to and preferably 
faster than the risetime of the amplifier being tested. In 
addition to a sharp rise and fall, the test signal should be 
free of over-shoots and other spurious responses. For 
exomination of the low frequency response a square wave 
signal having flat horizontal portions is needed. 

The TEKTRONIX Type 1 05 Square Wave Generator 
provides a suitable signal for both of these tests. Its fre- 
quency range extending continuously from 25 cycles to 
! me,, combined with its risetime of ,02 microseconds, 
makes it possible to quickly and occurately test amplifiers, 
filters, etc,, having pass bands from a few cycles to 20 me. 

For an excellent discussion on the connection between 
bandwidth and frequency response, composition of rise- 
time and other details associated with square wave testing^, 
see Vol, 18, Rodiation Laboratory Series, "Vacuum Tube 
Amplifiers" (McGraw-Hill). 

The TEKTRONIX Type 105 Square Wave Generator 
consists of a multivibrator frequency generator, having 
nine ranges in two steps per decade. The signal from the 
multivibrator is fed through two shaper stages to the output 
stage which consists of three 6AQ7 tubes in parallel. The 
maximum square wave current available at the output ter- 
mmols is approximately 160 ma, (peak to peak). This gives 
approximotely 1 2 V, in 75-ohm cable or 15 V. in 93-ohm 
cable, the 93-ohm cable being supplied os a standard part. 
If higher output voltages are needed, correspondingly 
larger loads may be used with o deteriorotion of the rise- 
time approximotely proportional to the increased load. 
Maximum available output voltage is 1 00 V. A panel con- 
trol permits setting the output amplitude from near zero 
to the previously mentioned maximums. 

Because of the difficulties of maintaining frequency cali- 
bration on multivibrators using small plate loods, a direct 
reading frequency meter is incorporated. The ranges of 
the frequency meter are changed simultaneously with those 
of the multivibrator, thus providing two scales per decade. 

Provision is made to furnish a synchronizing signal to an 
oscilloscope. The amplitude of this signal is independent 
of the output control setting, A sync, input binding post is 
also provided so that the square wave frequency may be 
synchronized with any desired standard. 

All DC power supplies ore electronically regulated so 
that uniform operation is obtained at line voltages of 
105-125 V,/21 0-250 V. 




SPECIFICATIONS 



Frequency range . , , . . 25 cycles to 1 me. 

Risetime . , , . .02 microseconds for output load of 

1 00 ohms Of less. 



Output Amplitude . .0-100 V. peak to peak across internal 

600-ohm load 

0-T 60 ma, available for external load. 
Accuracy of frequency mdrcation, . . . ± 3% of full scale 



Sync, Output 5 Volts 

Sync. Input 3 Volts 

Power requirements, , 105-1 25, 21 0-250 V,, 50-60 cycles, 

250 watts 

Dimensions 1 0 Vz " wide, 1 6'" high, 1 4 l/a deep 

Weight, . , .35 pounds 

Vocuum Tube Complement 

Multi vitrator 2 6AK5 

Amplifier 1 6AQ7 

Shaper-amplifier 2 6AG7 

Output amplifier . 3 6AG7 

Sync input amplifier. 1 6AG5 

Sync coupling diode I 6AL5 

Meter amplifier 1 6AK5 

Limiter & Catcher diode 1 6AL5 

Cathode Follower voltage regulator. 1 6J6 

Meter diode 1 6AL5 

Sync output cathode follower . , , , 1 6J6 

Fixed power supply rectifiers 2 5V4G 

Series regulator tubes 2 6Y6G 

Regulator amplifier 1 6AU6 

Voltage reference tube. 1 5651 

Variable power supply rectifiers. . . . , 2 5V4G 

Series regulator tubes 2 6Y6G 

Regulotor amplifier 1 6AU6 



Price $ 395*00 f . o* b* Portlond, Oregon 









MISCELLANEOUS EQUIPMENT 

These units are designed to expand 
the applicability of Tektronix Oscillo- 
scopes in order that a greater benefit 
might accrue to the user. 




The TEKTRONIX Type 51 Camera Adapter is designed* 
to permit convenient recording of cothode tube ray traces 
and data pertaining to them* Throughout its development, 
the desirability of providing at all times an unobstructed 
view of the CRT face was kept In mind* The result is an 
extremely useful accessory for all of the TEKTRONIX oscil- 
loscopes. 

The Type 51 has a versatile mounting system which 
adopts Itself conveniently to a large number of camera 
types, ranging from 4"x5'' filmpack to almost oil 35mm 
types. Some movie cameras can also be used with It. The 
camera Is mounted In a vertical plane, the CRT face being 
reflected by a partially metallized retractable mirror, trans- 
parent to the red portion of the spectrum, A lens of the 
proper focal length permits the camera focus to be left at 
infinity, thus simplifying the camera settings consider- 
ably. Crayoned data stands out In apparent bold relief on 
an edge-lighted piece of plastic which is visible through 
the mirror, enabling a permanent record to be kept of the 
circuit conditions at the time of the experiment. 

A viewing hood mounted over the shutter opening in the 
front cover, permits the viewing of the entire CRT screen, 
while preventing on undue amount of extraneous light from 
entering* To provide access to the data board, the front 
cover swings open. It may be removed entirely, in the 
event that the camera is not In use and an unrestricted view 
of the CRT face Is desired* 

The weight of the Type 51 is approximately 3 lbs. and 
the total dimensions, including camera mounting brackets 
and viewing hood, are 1 3 Vi " high, 6 Vi " wide and 1 3 Vi 
deep. 





2,0 

^ POWER SUPPLY 




The Tektronix Type 210 High Volloge Power Supply is a 
compoct, oscillator type supply, designed to furnish the 
potentials necessary to operate the recently developed 
high writing rale cathode ray tubes, it can also be used 
for other applications where this range of voltages — and 
negligible current — is required. 

Emperically derived evidence indicates that proper op- 
eration of a cathode ray tube demands a post-deflection 
to pre-deflection accelerating potential ratio of 5;1, and 
this requirement has been observed during the develop- 
ment of this supply. To permit adaptation to the widest 
variation of needs^ a versatile voltage doubler circuit, 
which requires an external oscillator and regulator, is the 
basis of the design. The plate B-\- and grid taps of the 
oscillator transfornrer primary, prefect from the top of the 
case through ceramic insulators. Taps are provided for 
both positive and negative regulating potentials and for 
+ 10 kv, +6.6 kv, +3.3 kv and — 2,1 kv* 

The Type 210 is contained in a small cylindrical case, 
machined of cost aluminum, and filled with a transformer 
type mineral oil. An air filled neoprene bladder ollows 
for expansion and contraction of the oil due to tempera- 
ture variations. 



SPECfFfCArrONS 



Outputs 1 0 kv — 300/-IO 

-^2.1 kv — 700/xa 

6,6 kv 

3,3 kv 

Tube Types ,,,,,+ 1 0 kv Rectifier 2 1 X2A 

— 2 kv Rectifier 1X2A 

Finish Baked gray crackle and etched aluminum 



Dimensions , , , , 5 diameter, 8" high 

Weight 7 lbs, including oil 




^ POWER SUPPLY 



The Tektronix Type 420 High Voltage Power Supply is 
an oscillator type supply similar to the Type 210. It is de- 
signed to provide the potentials for the special high voltage 
cathode ray tubes which are used in the Tektronix Type 
517 High Speed Oscilloscope. 

The Type 420 uses a versatile voltage quadrupler type 
of circuit. Greater flexibility of operation is made possible 
by using separate transformers for both the filament and 
high voltage supplies. This permits varying the high volt- 
age, without affecting the filament operation, by varying 
the excitation of the high voltage oscillator. 

Design of the power supply in a self-contained package 
which requires external oscillator and regulator circuits, 
permits adaptation to a great variety of operation re- 
quirements. 



SPECIFKATtONS 



Outputs ,,,,,, , Maximum Voltages 



Operation at 1 0 kv 



Tube Types , , * , +20 kv rectifier 
— 4 kv rectifier 



20 kv, @ 200 /iO 
— ^ 4 kv @ 700 /jia 

13,3 kv 

6,6 kv 

10 kv @ 400 ^a 
— 2 kv @ 1,4 ma 

6,6 kv 

3,3 kv 
4 1X2 A 

1X2 A 



Finish , Etched aluminum and baked gray crackle 

Dimensions , , , , 6%'' diameter, 10^' high 
Weight 1 1 lbs, with oil 



Price $80.00 f,o,b, Portland, Oregon, 




Price $150,00 f,o.b, Portland, Oregon. 




TYPE R-500 

SCOPE-MOBILE 





I 



The TEKTRONIX Type R-500 Scope-Mobire has been 
espedafly designed fo accommodate the Tektronix Type 
511, 51 1 -A, 51 1 -AD, 5 1 2 and X-51 3 Cathode Ray OscrI- 
ioscopes* It provides a sturdy yet mobile and therefore 
highly useful support for the Oscilloscope, Convenient and 
easy observation of the CRT face is achieved by a 20*^ 
tilt bock. 

A blank panel, 1 l”xl5 ^ fronting a mounting space of 
approximately 1 cubic feet allows for auxiliary builtHn 
equipment as an aid in meeting specialized requirements. 
This space is fully ventilofed by means of louvres. A power 
input connector and three convenience outlets appear at 
the back, 

A drawer is provided for the handy storage of cords, 
probes, instruction books, small tools, etc. For quietness 
ond ease of operation the drawer, 15"xl5"x3" in size, is 
felt lined and operotes in roller bearing support runners. 
An open shelft, in size ond topped with battle- 

ship linoleum, is located at the bottom of the unit. 

The unique and functionol design of the Scope-Mobile 
assures ease of mobility through multi-handhold rails, 5” 
rubber tired wheels (two fixed and two castering) and fow 
weight. The entire unit is constructed of aluminum alloy 
materials, finished in bright buffed oluminum and baked 
grey crockle to match other Tektronix products. 

Total "dry" weight of the Scope-Mobile is approxi- 
mately 42 pounds and clearance dimensions are 1 8 Vi "" 
wide, 39'^ high and 30'' deep. 

Type R-500 Scope-Mobile price $97,50, f,o,b, Port- 
land, Oregon, 





ACCESSORIES 



These accessories are designed fo 
expand the applicability of Tektronix 
Oscilloscopes in order that a greater 
benefit might accrue to the user. 






PROBES 

The Type P-510 AHeniiator Probe permits low-level 
measurements to be taken with minimum interference with 
the observed circuit. It gives an ottenuotion of signal of 
lOX when used in conjunction with the oscilloscopes or 
omplifiers listed. Alone^ it has on impedance of 9 meg- 
ohms shunted by opproximatefy 17 /xfif, and when used 
with the oscilloscopes presents an input impedance of 1 0 
megohms poralled by approximately 14 ^/xf. Type P-510 
Artenuotor Probe, Price $9.25. 

MATCHED CABLES 

Matched cables are a necessity, when working with high 
frequencies, in order to avoid reflections at the termina- 
tions. This is standard RG-62/U coaxial cable, terminated 
in a carefully selected 93 ohm resistor* Type C-121 Out- 
put Cable, Price $5.00, 

TERMINATION ACCESSORIES 

For those applications where a matched cable is not 
available, a terminating impedance will perform the some 
function. Terminations ore available from stock to match 
93 or 50 ohm cables, and upon receipt of special order 
other impedances are available. T and L pad attenuators 
can be had on regular order. 



Type No, 


Confrgurafron 


Impedance 


Price 


B50R 


Termination resistor 


50 ohms 


$ 8.50 


B93R 


Termination resistor 


93 ohms 


$ 8.50 


B50L5 


5:1 L Pad 


50 ohms 


$ 8.50 


B50L10 


10:t L Pad 


50 ohms 


$ 8.50 


B93L5 


5:1 L Pad 


93 ohms 


$ 8.50 


B93L10 


10:1 LPad 


93 ohms 


$ 8.50 


B93-50L 


Minimum Loss L Pad 


(output 50) 
( input 93 ) 


$11.50 


B50T10 


1 0; 1 Symmetrical T Pad 


50 ohms 


$11. 50 


B93T10 


10:1 Symmefricol L Pad 


93 ohms 


$11.50 



ADAPTERS 

Type A- 100 Clip Lead Adapter — for connecting clip 
leads to coaxial cable. Price $2.50, 

Type A-510 Binding Post Adapter — a male coaxial 
input plug combined with o binding post. Price $1.88, 



COAXIAL CABLES 

Type P-50 Coaxial Cable, 42" long, 50 ohms Imped- 
ance. Price $4,00. 

Type P-93 Coaxial Cable, 42" long, 93 ohms imped- 
ance, Price $4.00. 

Other lengths and impedances, prices on request. 




All Tektronix instruments ore fully guaronfeed against defective mo- 
fenofs and wor/fmansh/p for one year. Should replacement parts be 
requ/red, whether at no charge under warranty terms or at esfablished 
net prices^ they will be sh/pped from fbe factory^ via air transportation 
upon request prepofd fo any point within the continental United States 
and Canada. 



For Detailed Spedfications Please Contact Nearest Representative or Tektronix^ Inc, 
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BRUJAC ELECTRONIC COftP, 

103 Lofoyftito St. 

Now York 13 , N. Y, B/uc# O. lyr/mgame 
Dig by 9-1240 fio/ond RiiWey 

BRUJAC ELEaRONfC CORP. 

2017 Street N. W, 

Weihlngton, D, C, 

PEccitur 8000 Fred I. Horma/i 



BRUJAC ELECTRONIC CORP, 

270 Cemmonweallh Ave. 

Ballon, Mail. 

KEnmore 6-8100 Paul G. Yewe/J 

BRUJAC ELECTRONIC CORP. 

472 W. Coulter St. 

Philadelphia 44 , Penn, Jvan E, Roblmon 

BRUJAC ELECTRONIC CORP. 

Stale Tower Bldg. 

Syracuse, N, Y, /, O, RyeMon 



EVEHEH ASSOCIATES 
2202 W, TouKy Ave. 
Chicogo 45 , lllinoit 
AMbaisodor 2-3702 


Jim fvEreft 
Rupert Nobie 


NEELY ENTERPRISES 
954 Heword St, 

Son Franclfco 3 , CollF. 
DOuglos 2-2609 


Jock fngersoll 
Don Kestell 


GRAYBAR ELECTRIC CO., INC, 
724 So. Fourth St. 
MInneapolit 15 , Minn. 
OEnevo 1621 


Walter Pree 


NEELY ENTERPRISES 
309 Ochsner Bldg. 
Socromento, CoUf. 


Rudy Pouch er 


HAWTHORNE ELECTRONICS 
712 S. E, Howthcrno Blvd. 
Portlond 14 , Oregon 
VErmonf 5585 


Gienn McDowell 


NEELY ENTERPRISES 
8211 E, Central Avo. 
Albuquorquo, N. MfrX. 


L. E. French 


M. F, KLICPERA 
P. O. Box 3113 
Houston 1 . Toads 
jAckion 2-8459 


Mil Klicpero 


THE SATULLO CO. 
7635 E. Jefferson 
Detroit 14 , Mich. 
lOroin 8-1508 


Anthony R, Sotullo 


ARTHUR LYNCH & ASSOCIATES 
P. O. Box 466 
Fort Myers, Fieri do 
Fort Myert 1269 M 


Arthur H. Lynch 


THE SATULLO CO, 
1125 Fidelity Bldg. 
Cleveland, Ohio 
PRospect 1552 


Howard Heosfey 



NEELY ENTERPRISES 
7422 Mel rose Ave. 
Hollywood 46 , Co Ilf, 
WHitney 1147 



N, &, Neely 
R, t. A|o/gan 
Jack O'Holloran 



TEKTRONIX, INC,, EXPORT DEPARTMENT 
712 S. E. Hawthorne Blvd, 

Portland 14 , Oregon 

Cablet, TeklroniK W. K. Dolfoi 



TEKTRONIX, INC. 

AAanufacturers of Cathode-Ray and Video Test Instruments 

712 S.E. ffowdiorne Blvd. Portland 14, Oregon - EAst 6197 - Ctdiles: Telrtronix 



All price revision ond design modification privileges reseryed. 



eiUHTe^ 



All previous catolog itroteriol ond prices hereby superseded. 



I 




I 



